There are significant challenges for local authorities in Malaysia in providing and managing the public facilities for the satisfaction of stakeholders. Therefore, the local authorities need to maintain the facilities to ensure the public to be able to use them effectively and comfortably. However, over the years, the local authorities faced countless critics and complaints regarding their performance in managing the facilities from the public.
I. INTRODUCTION
There are many challenges and obstacles encountered by the government to ensure the buildings and landmarks are well-managed and maintained as some concentration has been focused on the very little aspects. Facilities building must be managed and secured so they can be in an immaculate condition and well-functioned. The expectations of the users, especially the public, are rising, and their needs keep on changing towards the better quality of life. Past and current practices of maintenance management in both private and government sectors have shown the implication of maintenance action are taken when the assets and Revised Manuscript Received on April 19, 2019. Sylvia Gala Mong, Sarajul Fikri Mohamed, Mohd. Saidin Misnan equipment are damaged and fail to function. The demand for maintenance is predicted due to the impending or actual failure of the equipment and assets. Since most of the assets and the equipment are essential for the organization to run their business, they try to ensure that the components are free from failing to operate. Therefore, many companies and organization started to take maintenance as a severe matter to keep the elements in a proper working condition (1) . Maintenance is crucial for delivering a better-built environment for the customers.
The local authority is the giant holders of the assets which signifies that they are accountable to ensure the facilities and assets are in the excellent condition. The emergent complexity of the obligations by the local authority is demonstrating more challenges for managers all over Malaysia (2) . Despite the fact that each local authority has different objectives and standards, the managers are obligated to provide the facilities and services to build and support the sustainable societies for their residents (3) . In recent years, there has been a flood of positive and negative reviews on their capability in terms of financial and management sustainability. As the service provider, local authorities are responsible for managing and maintaining the public facilities to fulfil and satisfy the general needs. Additionally, to achieve sustainable and cost-effective maintenance, the local authorities must be able to implement the best practices of maintenance management. The purpose of this paper is to empirically examine the current practices of maintenance management for public facilities by local authorities and the barriers faced by them.
Recent years has shown that the local authorities faced enormous challenges due to the development of areas and the increased in responsibilities of management. It is undeniable that the building cannot be protected from the weather condition and ageing factor. Nonetheless, by having proper and adequate maintenance activities, the structure can safeguard the state of the buildings (4). Recent studies have indicated that successful maintenance management is depending on effective maintenance management practices (5) . However, numerous critics and complaints made on the local authority regarding the control of their assets and facilities have been reported ( Fig. 1 ).
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Sylvia Gala Mong, Sarajul Fikri Mohamed, Mohd. Saidin Misnan  Moreover, the government has spent a tremendous amount of money for the local authorities to focus on maintaining the current assets and reduce the numbers of incidents related to building failures (6) . The cost of maintenance has become the primary concern which becomes the burden to the local authorities as they are only depending on the grants from the federal and state government to add up their source of revenue to support the maintenance budget (7) . Lack of maintenance culture and awareness had made it even worse where the maintenance activities were only implemented during the emergency, and no priority was given to encounter the maintenance issues (8) .
Fig. 1 Statistics of reports on local authority (9)
More and more local authorities are coming into a realization of the importance of financially sustainable and best practices management. Therefore, the current maintenance practices by local authorities need to be examined to identify the factors that contribute to the maintenance issues and barriers in implementing the maintenance activities. This paper aims to assess the current maintenance management practices by local authorities in Malaysia to improve the understanding of its practices and effectiveness. The objectives of this study are:
• To examine the current maintenance management practices adopted by the local authorities for public facilities; and
• To identify the barriers faced by the maintenance department in implementing maintenance management practices.
II. THE MAINTENANCE MANAGEMENT CONCEPT
Various definitions have been made on maintenance with the same objective; to upkeep and sustain the better condition of the assets and components. According to Wordsworth and Lee (10), maintenance is described as "the effort in connection with different technical and administrative actions, intended to retain an item in or to restore it to a state in which it can perform a required function". Additionally, maintenance is defined as the "work undertake to keep, restore or improve every part of the building, its services and surroundings to an acceptable standard and to sustain the utility and value of the building" (11) .
Hence, it goes along the way in having the better condition of the assets and components to support the business of the organization. The responsibilities of the maintenance department are broad as they need to fulfil the maintenance required to guarantee the building assets can perform effectively and efficiently (12) . These definitions highlight the importance of maintenance management; while keeping and maintaining the structure, it can operate efficiently and can reduce the numbers of breakdowns.
A. Classification of Maintenance Management
Appropriate identification of defects and the implementation of remedial measure based on the technical knowledge can contribute to effective building maintenance. Seeley (11) has categorized the maintenance as predictable and avoidable; predictable maintenance is the regular periodical maintenance that carries out to retain the performance of the building and repair and replace the components while preventive maintenance is the maintenance required to rectify failures due to incorrect design and installation or faulty materials. Moreover, some researcher also has classified the maintenance management into planned and unplanned maintenance, which consists of many approaches (13) . Fig. 2 shows the standard approaches to maintenance management.
Fig.2 Common maintenance management approaches (14) (15)

B. Best Practices of Maintenance Management
In the built environment, the maintenance affects everyone continually as in homes, offices, factories, facilities and equipment that people depend not only for comfort but also for the economics purposes. The maintenance managers and personnel need to carry out adequate maintenance management to avoid additional waste of materials, labor and money since there will be a probability to execute the work again. Table I shows the elements of maintenance practices that needed to ensure effective management by various authors. Maintenance department needs to emphasize on the strategic aspects of their administration during the maintenance activities' execution. Leadership and commitment of top management is the key success towards the best outcome of the productivity as they are the one who will lead the management towards achieving the mission and vision of the organization (16). Lee and Scott (12) emphasized that the policy plays the essential keys as it contains all the standard and guidelines to implement all the management task and description of the responsibilities of the maintenance personnel. Furthermore, there is a vital need of more uniformity in the way of having recordkeeping maintenance data and better feedback of data information on the performance of the materials, spare parts and running cost of the building to ensure the effective management has been conducted (17) . The formulation of the comprehensive maintenance plan must include all related sources such as skilled personnel with suitable training and skill development, quality material and spare parts, budgets and also data information of maintenance. Through the feedback of performance assessment, the improvement can be improved from time to time to achieve sustainability of cost and quality for maintenance.
Table I Elements for best practices of maintenance management
C. Barriers in Implementation of Maintenance Management
Many previous pieces of research have shown poor maintenance management that contribute to cost, quality and organization performance. Poor maintenance management caused by various factors such as complexity of building characteristics, variable maintenance process, overlapping responsibilities of maintenance personnel, distinctive regulations and manuals and other unpredictable situation that prevent the maintenance management from being implemented effectively. Most of the barriers affected the cost of maintenance as the materials and component for repairs and replacement are usually very costly such as the mechanical installations and high technology equipment (27) . Moreover, outdated formulation of budget preparation shows that the money unable to support the maintenance activities (7) . Vandalism also is the significant barrier that causes the difficulties to the maintenance department to execute multiple maintenance works and very costly (28) . The maintenance department must be able to identify the potential barrier and evaluate the effects to implement the effective maintenance plans (29) .
III. METHODOLOGY
The literature review and survey were adopted in the study to achieve the objectives of the research stated earlier. First, the elements of best practices were identified and classified as per Table 1 through a comprehensive literature review. These elements were included in the questionnaires as the variables. Data were gathered through the survey to examine the current practices of the maintenance personnel in the maintenance department of local authorities. The questionnaires were distributed to 149 local authorities in Malaysia. The survey consists of three sections. The first section is on the demographic background of the respondent, and the second section includes the current practices of maintenance management for public facilities that the respondents need to score the importance of implementation in their organization ranging from scale 1 (Very not important) to 5 (Very important). Section 3 requires the respondents to evaluate the severity level of the barriers faced by them during the execution of maintenance management ranging from scale 1 (Not very severe) to 5 (Very severe). Fig. 3 shows the dependent and independent variables used in the study to achieve the stated objectives. Next, the data were analyzed by using frequency, relative importance index and severity index, taking in views from maintenance department personnel. Agreement on the ranking of the important practices in the maintenance management and barriers were also demonstrated. Recommendations for improving the current practices and minimizing the potential barriers occurrence were emphasized in view of the results of the study.
Fig.3 The variables used in the study
IV. RESULTS AND FINDINGS
The gathered data are analyzed using the Statistical Package for Social Science (SPSS). The non-parametric statistical testing utilizing the descriptive statistics and indices to rank the most important practices and severe barriers were carried out.
A. Data analysis techniques
The objectives of the study were achieved through the analysis using the following statistical techniques and indices:
Relative Importance Index: This formula is used to rank the current practices of maintenance management based on importance indicated by the respondents Relative Importance Index (RII) =  W/(A*N)
Where W= weightage given to each response (ranges 1 to 5); A= highest response integer (5) , N= the total number of responses. The ranking of importance of maintenance practices derived from the RII. Many researchers use this index as the analysis techniques as it can rank the level of importance of the perceptions and practices and on various factors indicated by the respondents (30) (23) .
Severity Index: This formula is used to rank the barriers based on severity indicated by the respondents Severity Index (S.I) (%) =  a (n/N) * 100/5 Where a = constant weight given to the responses (ranges from 1 to 5), n = frequency of responses, N = total number of responses. By using the SI, the researcher ranked the barriers faced by the department during the maintenance implementation. Notably, the ranking allows the researcher to rank the highest potential barriers based on its severity level (31) .
B.
Results of the study
The questionnaires were distributed to the maintenance department of 149 local authorities, and only 77 responses were recorded (51.68% response rate). The respondent consists of maintenance managers and personnel of three different categories of the local authority. Table II shows the demographic background of the respondents from the survey. Most of the respondents are consist of 35% of diploma holders and 31.2% of bachelor's degree. Hence, they are recognized as knowledgeable and experienced in the field. However, most of the respondents are less than five years' experience with 33.8%. The reliability of the respondents was still acknowledged since the experience of 6 to 15 years is 45.5%. With the knowledge that they have, they can give the opinion in answering the research questions. Majority of the respondents are working in the tactical level of management with 51.9%, which demonstrates they are very appropriate as they work closely in the maintenance management. Apart from that, the highest responses of 50.6% show the respondents are from the background of Civil and Structural Engineering. Table III , the importance of maintenance implementation in their organization shows by means score of the 45 practices varied from 3.93 (the highest) to 2.64 (the lowest) out of range of 1.0 indicating very not important to 5.0 indicating very important. The mean value has been set with categories to indicate the level of agreement to show the distinctions and practical evidence in the scale of There are no practices that achieved the level of very important based on the mean score value higher than 4.20. Therefore, the current maintenance practices show that maintenance management is still lacking in those maintenance management areas. These findings implied that the top management must emphasize more on these practices and made the maintenance as the priorities to ensure the public facilities provided by them are in good condition. On the other hand, there are 37 practices that showed the important practices in the implementation of maintenance management within those local authorities in Malaysia. The elements of leadership and top management commitment, policy, standards and guidelines, organizational management, planning and scheduling and resources management are in the better state since the maintenance department still considers the maintenance needs to be carried out efficiently. The strategic and tactical level need to cooperate and make efforts in managing the maintenance activities.
Section A: Demographic background
Each of the element shows the ranking of the practices with almost in the same range as the index. The department indicates that they understand the requirement and expectation of the maintenance is very important to ensure the facilities can offer the best conditions to the public. Therefore, work management integration between three-tier management level (strategic, tactical and operational) ranked 1 as they believe that it is essential to work together to accomplish the primary objective of maintenance. Condition assessment is the key to the establishment of a maintenance plan before any maintenance activities can be carried out. Tools and equipment are considered the most important due to the small scale of maintenance activities which usually conducted by in-house, while contractor management is essential for the large-scale maintenance which generally outsourced. Many previous researchers agreed that the information management helps the maintenance activities to be done efficiently based on data information available; however, most of the local authorities still using manual recordkeeping. The RII shows that the budget is critical to ensure that the maintenance works can be executed based on requirements. By having feedbacks and responses from the implementation of maintenance, the performance of the maintenance can be evaluated, and any improvements can be made in future. Table IV shows the barriers faced by the maintenance department with the highest mean score of 4.22 (the highest) and 3.38 (the lowest). There are two barriers with a mean of very important, which are building age and building characteristics. Both barriers are related to building characteristics. Due to these barriers, most of the organization suffers a significant implication on the maintenance cost as substantial components of the building cost a massive amount of funds. Moreover, the local authority cannot control the weather condition and ageing factors of the buildings. Thus, the maintenance manager must ensure the maintenance tasks for the existing building to be more practical to safeguard its state from deteriorating, while other barriers show the average means score of the severity level of barriers faced by the maintenance department.
Section C: Barriers in Maintenance Management
Table IV Barriers to Maintenance Management Practices
While in Table V , the barriers were ranked to show the most impacted barriers to the effectiveness of maintenance management. Building age (84.74%) and building finishes and materials (84.47%) ranked top as per agreed by most researches in the maintenance management area. The deterioration and technology advancements have caused a higher cost to implement the maintenance activities since it is very costly. Vandalism ranked third with 82.63% shows that this is a grave matter faced by the local authority since the user of the facilities tends to do damages and cause a loss due to multiple repairs and the replacement made. Education and awareness should be enhanced among the public as the public facilities are provided for their needs and comfort. Insufficient funds to support the maintenance activities and budget constraint (82.11%) has proven that this barrier has caused the maintenance department to perform prioritization of maintenance works.
Table V Top tenth ranked barriers in maintenance practices
These tenth ranked barriers show that building characteristic and maintenance process are the crucial factors that predominantly hindering the maintenance department to implement effective maintenance management. The department must be able to identify these potential barriers at the preliminary stage and prioritize the maintenance as the primary focus to guarantee sustainable building performance and cost-effective. More efforts and attention should be highlighted while handling the maintenance.
V. CONCLUSIONS
This research is very significant because it is not only focusing on the current practices of maintenance management by local authorities but also on the barriers faced by them. Throughout the understanding of the current situation, the knowledge of the best practices allows the practitioner and researcher in evaluating and providing the best options for improvement. The knowledge can be extended by focusing on the efforts and deliver countermeasures to overcome the barriers towards the best practice and effective maintenance management. The importance of implementing the best practice of maintenance management can support safety and health assurance, cost effectiveness and sustainable performance of buildings. Future research should focus on the strategies to improve the maintenance management practices and extends the knowledge not only for local authority but also for various fields.
